Flavone induces changes in intermediary metabolism that prevent microadenoma formation in colonic tissue of carcinogen-treated mice.
Colorectal cancer is a major cause of cancer deaths worldwide with the need for improved therapeutics and adjuvants. We here tested whether the secondary plant compound flavone affects the development of aberrant crypt foci and microadenomas triggered in C57BL/6J mice by 1,2-dimethylhydrazine. Ten weeks after the last 1,2-dimethylhydrazine injection, flavone was applied at 400 mg/kg body weight over 4 wk by gavage. Flavone was found to increase apoptosis and to reduce the rate of proliferation and aberrant crypt formation. More importantly, development of microadenomas was completely suppressed by flavone. Proteome analysis by 2-DE with mass spectrometric identification of regulated proteins suggests a downregulation of tricarboxylic acid cycle activity in colonocytes with compensation by increased FADH(2) production via a partial beta-oxidation of long-chain fatty acids to meet energy demands. Transcriptome analysis, using a Gene Chip expression array with 24,000 gene probes confirmed the proteome data and moreover revealed the increased expression of various solute transporters, suggesting increased substrate supply to be used for tricarboxylic acid cycle-independent energy production. In conclusion, changes in the levels of proteins from intermediary metabolism or their encoding mRNAs are linked to flavone-induced apoptosis and the prevention of microadenoma formation in transformed colonocytes of mice.